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tt production in pp collisions

production contribution to
process o(tt) at 1.96 TeV
q t
qq annihilation >w< ~85%
q t

g t 9 t g t
gluon interaction jjj;]i + j}< + §w< ~15%
g t 9 t 9 t

~1000 top pairs expected in 150 pb—1!

(single top production: see yesterday’s talks)
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top quark decay modes

experimental approach: reconstruct specific top pair decay modes

per top quark: top pairs:

BR(t—Wb)=100%

W decay determines topology

e b-jet + two jets (W—qq)

e b-jet + electron (W—ev)

e b-jet + muon (W— pv)

e b-jet + tau (W— 7v) g
‘ W ete » + two b-jets

E:’ﬂ:u + underlying events

[ all hadronic

44%

15%

] tau+X

-

1% 3% 1% 15%

taus not treated separately
(included in e, channels)
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results shown here use up to 162 pb—!
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D@ top pair production analyses

new for Winter conferences 2004:
e dilepton (ee, eu, ppt)

e e+jets, u+jets (topological)
e all jets, with secondary vertex tag

for Summer conferences 2003:

e e+jets, u+jets (soft lepton tag)
e e+jets, u+jets (lifetime tags)

140..156 pb—1
141..144 pb—1
162 pb—1

02..94 pb—!
40..50 pb—1
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selection:

Dilepton analysis

e two isolated leptons with p > 15 GeV (ee: 20 GeV)
electrons: EM cluster, matched track, likelihood fit

muons:

e two jets with pr > 20 GeV
e large Hr (total sum of jet pr)

main backgrounds:

o Z/~* — L4~
e fake electrons, muons
Category €ee AL el £l
Z/a/* 015+0.10 | 2.04+049 | 047+0.17 2.66 £ 0.53
W 0144008 | 0.10+0.04 | 0.29+0.06 0.53 & 0.11
Fakes 0.91 & 0.30 0.46 + 0.20 0.19 £ 0.06 1.56 £ 0.36
Total background || 1.20+0.33 | 2.61 £0.53 | 0.95+0.19 || 4.76 £+ 0.65
Expected signal 1.39+0.19 | 0.83+0.15 | 3.7+ 0.44 | 5.99+ 0.50
|| Selected events 5 4 8 | 17

track segments in muon layers, matched track
e missing Er > 35 GeV (eu: 25 GeV)
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Dilepton analysis: results
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13.1759(stat) T2 2 (syst)£0.9(lumi) pb
19.11 30 (stat) 13 7 (syst)4-1.2(lumi) pb
11.712%7(stat) T 72 (syst)4-0.8(lumi) pb
14.315 L(stat) 2% (syst)£0.9(lumi) pb

Do we see something interesting here?

RIS IALE
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e/t candidate event
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All jets analysis

selection:
e 6 jets with pr > 15 GeV

e exactly 1 jet with secondary vertex (lifetime significance > 7)
e no isolated leptons

main backgrounds:
e QCD multi-jet events

large background level,
signal/background discrimination by correlated variables
’ use Artificial Neural Networks

Aplanarity Transverse Hadronic Energy smallest di-jet mass
[]
‘38007 D@ Runll preliminary c D@ Runll preliminary ‘28007 D@ Runll preliminary
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— {t MC (scaled) — tMC (scaled) — {tMC (scaled)

1400— 1400
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%IGS w Kristian Harder 9



events / 0.05

10

10

All jets analysis: results

Neural Network 2 output

D® Runll preliminary
integrated luminosity: 162 pb a

— re-normalized background

v vertex tagged data

expected t t contribution

| |
0.2 0.4 0.6 0.8 1
neural net discriminant

select candidates above 0.75:

220 events

background expectation: 186 £+ 5

o (1) attjers = 7.7 5(stat) T3 T (syst)£0.5(lumi) pb
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Lepton—-jets (topological)

selection:
e one isolated lepton with pr > 20 GeV
electrons: EM cluster, matched track, likelihood fit
muons:  track segments in muon layers, matched track
e missing Er > 17 GeV (u), > 20 GeV (e)
e four jets with pr > 15 GeV

main backgrounds:
o W+jets
e fake leptons

event topological variables are combined to likelihood discriminant

o 2] [ %) 40
c 8 o data c 180 o data € r o data
% 250 I fitted ttbar % F [l fitted ttbar 4 a5 Il fitted ttoar
5 [ [] fitted W-+jets 5 16F [] fitted W-+jets .g g [] fitted W-jets
g 20 B fitted QCD g 14 B fitted QCD o 30;, M fitted QCD
i 12F 250
15[ i E
I 10:— 20—
i & 15
10 r F
r 6 £
r 10+
5[ 4
; + 2 3
o Ol bbb ol ot
-4 -35 -3 -25 -2 1 5 1 05 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0 100 200 300 400 500 600 700

In(spherlcny) exp(-11*aplanarity) H; [GeV/c]
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no of events

Lepton—-jets (topological): results

+12.7 +9
e+jets: 27.57 775 tt p+jets: 17.875 7 tt
- dat -2 30 - . data
- ° ata - .
30 B fitted ttoar 2 . E fitted ttbar
- ] fitted W-jets o - fitted W+jets
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o 20
20 = ]
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f % |
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Likelihood Discriminant Likelihood Discriminant
DY Run Il Preliminary
b e+jets (topological) 8.875 1 (stat) 1L 8 (syst)£0.6(lumi) pb
——t u+jets (topological) 6.01% 7 (stat) 1 5 (syst)£0.4(lumi) pb
el lepton+jets (topological) 7. 2+2 6(stat)+1 (syst):|:0.5(|umi) pb
NI AR | M N A A
-5 0 5 10 15 20
o (pb)
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Lepton--jets (soft lepton tag)

almost same event selection as topological analysis, plus:
e transverse jet energy sum Hr > 110 GeV
e require a soft muon (pr > 4 GeV) in one jet

soft muons in ttfrom b— p, b—c— u, W—c— u
0.42 muons per tt event expected!
tag rate dependence on jet pr, 1, ¢:
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§ E ::50.0045 F § r
0.009 r [
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S £ S £ S [
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£ 0.003 |- 0.004
0.006 = £ r
F 0.0025 [
0.005 r 0.003F
0004 0.002 = r
0.003F a 0.0015 & 0.002¢
E 0.001 - i
0.002 E 0.001 F
0.001 - 0.0005 - :

0:\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\ 07 07\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\
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py GeVic n ®

cross-section result (92 pb—1, 15 candidates):

11.475 1 (stat) T3 (syst)£1.1(lumi)
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Lepton--jets (b lifetime tag)

very similar event selection as topological analysis
plus: at least one jet has lifetime tag. two algorithms:
e secondary vertex tagger (SVT)

e counting signed impact parameters (CSIP):

CSIP: SVT: jet mult of tagged events
DO Run Il preliminary
4 (1]
1" |IP significan Light jets £ i # Dara
IP significance g j & ach
r b-jets 3 ] Walight
= We
2 2 301 Wee
0 E B 7% Wbb
S Yok /4 error on Bgr
s 207
10 £ = g
10 [ ]
1 iy |
- o Ve
v b by b b b b e b by by e —p——r ey —p—— ™T
10 -8 6 -4 2 0 2 4 6 8 10 1 2 3 4
jet multiplicity

cross-section result for 50 pb~! (e+jets), 40 pb~! (. +jets):

SVT:10.87757 (stat) T2 (syst)£1.1(lumi)
CSIP: 7 4+4 5 s(stat)® +z. L (syst)=£0.7(lumi)
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44%

1% 3% 1%
[ tau+X

[ mutjets

[] etjets

I ete

[ e+mu

[] mu+mu

[l 2ll hadronic

15%

Overview of individual results

DY Run Il Preliminary
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G (pb)

143 pb”  13.1+39+2:2
156 pb™'  19.1+130+3:Z
140 pb™  11.719:7+Z8
140 pb™ 14.3+3:1+38
141 pb”’  8.8+41+18
144 pb™"  6.0+33+1-8
141 pb™  7.243§+16

92 pb™ 14.2+23+38

94 pb”’  9.5+32+3]

92 pb™ 11.4+41+34
162 pb”  7.7+34+43%
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“tops of the world”

CDF and DY Run Il Preliminary

DO dilepton
® ]
CDF l+track

CDF dilepton

DO I+jets (topo)
CDF l+jets (kine)
CDF l+jets (kineNN)

DO I+je}s (soft 1)
LIL|

CDF l+jets (soft )

DO T+jéts (CSIP)

DO I+jets (SVT)
LIL}

CDF l+jets (vtx tag)

CDF l+jets (vix tag+kine)

DO all jets

CDF all jets

10 15 20
G (pb)

140 pb™ "14.3 +§1 +2§
202 pb”’ 6.9 37 +13
193pb”" 8.7 3 41§
141pb”" 7.2 13§ 45
195 pb™" 4.7 41§ 414
195pb” 6.7 411 +1§
92 pb™”  11.4 144 134
126 pb™ 4.1 149 413§
40 pb” 7.4 44 133
40 pb™  10.8 4§ 433
162pb” 5.6 1§ 9
162 pb”’ 6.0 +1.§ B4
162 pb” 7.7 +34 43
165pb”’ 7.8 135 432

TS
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energy evolution: comparison with Tevatron Run |
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Where do we stand now?

e DO has caught a significant amount of tt pairs in Run Il
have clearly re-established tt signal in Run 11

e all channels compatible with standard model predictions
but some channels show interesting tendencies!

e updates of Summer 2003 analyses (b tagging!) soon:
— much larger data samples

— all data reprocessed with improved calibration (JES)
and much better track reconstruction

—improved analysis methods, lepton isolation criteria

e aim at 10% precision with 2 fb—! dataset
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